The comparative analysis of different sets of the parton distribution functions (PDFs), based on the description of the whole sets of experimental data of electromagnetic form factors of the proton and neutron, is made in the framework of the model of t dependence of the generalized parton distributions (GPDs) with minimum free parameters and some extending variants of the model. In some cases, a large difference in the description of electromagnetic form factors of nucleons with using the different sets of PDF are found out. The different variants of the flavor dependence of the up and down quark form factors are presented and discussed. The gravitation form factors, obtained with the different sets of PDF, are also calculated and the anomalous gravimagnetic moment is compared with the equivalence principle. The calculations of the differential cross sections of the real Compton scattering are presented.
I. INTRODUCTION
The structure of nucleons is the most intriguing problem of the old and new physics. In the first place, it is connected with the electromagnetic structure of the nucleon which can be obtained from the electron-hadron elastic scattering. In the Born approximation, the Feynman amplitude for the elastic electron-proton scattering [1] is
where u and U are the electron and nucleon a Dirac spinors,
where m is the nucleon mass, κ is the anomalous part of the magnetic moment and t = −q 2 = −(p − p ′ ) 2 is the square of the momentum transfer of the nucleon.
The functions F 1 (t) and F 2 (t) are named the Dirac and Pauli form factors, which depend upon the nucleon structure. The normalization of the form factors [3] is given by 
for the proton and 
for the neutron. Two important combinations of the Dirac and Pauli form factors are the so-called Sachs form factors [4, 5] . In * selugin@theor.jinr.ru the Breit frame the current is separated into the electric and magnetic contributions [6] 
where χ s is the two-component of the Pauli spinor, G E (t) and G M (t) are the Sachs form factors given by
where τ = t/(4M 2 ). Their three-dimensional Fourier transform provides the electric charge density and the magnetic current density distribution [5] . Those form factors can be extracted from experimental data on the elastic electron-nucleon scattering by the Rosenbluth method or from the polarization electron proton elastic scattering.
Some experiments were based on the Rosenbluth formula [7] 
where τ = Q 2 /4M is the measure of the virtual photon polarization. Early experiments at modest t, based on the Rosenbluth separation method, suggested that the scaling behavior of both the proton form factors and the neutron magnetic form factor approximately described by a dipole form
which leads to
with Λ 2 = 0.71 GeV 2 . Recently, better data have been obtained by using the polarization method [8, 9] . Measuring both transverse and longitudinal components of the recoil proton polarization in the electron scattering plane, the data on the ratio
were obtained. These data manifested a strong deviation from the scaling law and, consequently, disagreement with data obtained by the Rosenbluth technique. The results consist in an almost linear decrease of G p E /G p M . There were attempts to solve the problem by inclusion of additional radiative correction terms related to twophoton exchange approximations ( for example, [10] ). In recent works [11, 12] , the box amplitude is calculated when the intermediate state is a proton or the ∆ resonance. The results of the numerical estimation show that the present calculation of radiative corrections can bring into better agreement the conflicting experimental results on proton electromagnetic form factors. Note, however, that the data of a Rosenbluth measurement of the proton form factors at Q 2 = 4. GeV 2 [13] lie so high that they require very large corrections to move them down to meet the polarization data.
In the parton language, the hadron structure can be described by the parton distribution functions (PDFs). In the quantum chromodynamics (QCD) it can be presented by gluons and quarks. Practically, all modern descriptions of the high-energy experiments are based on some PDFs of the hadrons. To our regret, at the present time PDFs cannot be calculated from the first principles. They are determined by the modeling of the dip inelastic processes, including modern physical results obtained at the LHC. Including the new experimental results leads to the change of the parameters of the PDF model description. The different forms of PDF were proposed during the last 15 years. Now all these models give a sufficiently good description of the high-energy experimental data on the dip inelastic processes.
The hadronic current as a sum of quark currents can be decomposed into the Pauli and Dirac form factors of the nucleon with the flavor quark components [14] 
with the normalization F The next step in the development of the picture of the hadron was made by introducing the nonforward structure functions, general parton distributions (GPDs) [15] [16] [17] with the spin-independent H q (x, ξ, t) and the spindependent E q (x, ξ, t) parts. Generally, GPDs depend on the momentum transfer t, and the average momentum fraction x = 0.5(x i + x f ) of the active quark, and the skewness parameter 2ξ = x f − x i measures the longitudinal momentum transfer. One can choose the special case ξ = 0 of the nonforward parton densities [18] F a ξ (x; t) for which the emitted and reabsorbed partons carry the same momentum fractions:
Some of the advantages of GPDs were presented by the sum rules [16] which impose the connections of GPDs with the standard electromagnetic hadron form factors
Non-forward parton densities also provide information about the distribution of the parton in the impact parameter space [19] , which is connected with the t dependence of GPDs. Now we cannot obtain this dependence from the first principles, but it must be obtained from the phenomenological description with GPDs of the nucleon electromagnetic form factors. The obtaining of the true t dependence of GPDs in a straightforward way from the analysis of the dip inelastic processes meets many problems. Such analysis requires to take into account the gluon and sea contributions and many assumptions about these processes (see, for example, [20, 21] ). The additional ξ dependence and, in most part, bound on the size of x and t create a wide corridor for the t dependence of GPDs [22] .
Note, that in some works the factorization form of GPDs was used. The factorization supposes that all x dependence of GPDs is concentrated in PDFs and all t dependence is concentrated in the Regge-like exponential form. Such a factorization form cannot describe the corresponding electromagnetic form factors in a wide region of the momentum transfer, as we know that they can have the approximately exponential form only at small momentum transfer.
Many different forms of the t dependence of GPDs were proposed. There are two approaches to the GPDs: 1) the factorization form, where the t dependence is taken in the simple factorized Ansatz with Regge-like form for the t dependence of GPDs [23, 24] , and (2) the nonfactorization form, where the function with the t dependence has some complicated form of x [22, 25] 
In [25] , f (x, t) was taken in two forms
In the last case they made a qualitative analysis of the nucleon form factors.
In the quark diquark model [26, 27] , the form of GPDs consists of three parts -PDFs, function distribution and the Regge-like function,
The parameters have the flavor dependence for all three parts. In other works (see, e.g., [28, 29] ) the description of the t dependence of GPDs was developed in a complicated picture using the exponential with polynomial forms with respect to x with
where n = 3 or n = 2 in the different variants and the coefficients A q , B q , and C q are the flavor dependence. Note that in [30] , it was shown that at large x → 1 and momentum transfer the behavior of GPDs requires a larger power of (1 − x) n in the t-dependent exponent
It was noted that n = 2 naturally leads to the Drell-YanWest duality between parton distributions at large x and the form factors. The existing experimental data of DVCS/DVMP of HERMES and JLab are obtained only on some bins of x i , t i at small x and t. That and many different Ansatze and assumptions in the models of GPDs including the necessity to take into account the twist two and three contributions to the DVCS amplitude [31] do not allow one to determine the corresponding t dependence of GPDs. The model independent analysis of these data leads to the large uncertainty in the definition of GPDs parts [32, 33] . So, in our work we used an Ansatz with minimum free parameters based of some theoretical results and compared its form with the complete sets of the experimental data on the electromagnetic form factors of the nucleons in the region of small and large of t and using the different PDF sets in a wide region of x. Then we intend to use the obtained form of the electromagnetic and gravimagnetic form factor to describe the elastic hadron scattering in a wide region of the energy and momentum transfer.
The hadron structure in the form of the form factors is used in the different models of the elastic hadron scattering [34] . The new data of the TOTEM Collaboration [35, 36] show that none of the model predictions can describe the high-energy elastic cross sections. The one of the main problems of the dynamical models is the form factors of the hadrons. In most part, the model is based on the assumption that the strong form factors correlate with the electromagnetic form factors. In practice, the models use some phenomenological forms of the form factors with the parameters determined by the fit of the experimental data of the hadron elastic scattering. In some works [37, 38] , the idea was introduced that the strong form factors can be proportional to the matter distribution of the hadrons. In [39] , the model was developed with the two forms of the form factors -one is the exact electromagnetic form factors and the second is proportional to the matter distribution of the hadron. Both form factors were obtained from the General Parton distributions (GPDs), which are based on the parton distributions (PDF) obtained from the data on the dip inelastic scattering. The model used the old PDF obtained in [40] . In the framework of the model, the good description of the high-energy of the proton-proton and protonantiproton elastic scattering was obtained only with 3 high-energy fitting parameters. The question arises how the different PDF sets describe the electromagnetic form factor of the hadrons. For that, we made for the first time the numerical simultaneous fits of all available experimental data on the proton and neutron electromagnetic form factors. In the framework of our model of the t dependence of GPDs we made for the first time the comparative analysis of 24 sets of the PDFs of the different Collaborations and compared the obtained fitting parameters of t dependence for the different PDFs. This allows us to determine the true size of our fitting parameters independently of the form of PDFs to determine the form of the electromagnetic F 1 (t) and gravimagnetic A gr (t) form factors of the nucleons.
In Secs. II and III, we look through the different forms of the GPD and PDF sets of the different Collaborations. In Secs. IV , the fitting of a wide set of experimental data on the electromagnetic form factors of the proton and neutron with the different sets of PDF are carried out. In Secs. V , the analysis of the flavor dependence of the separate parts of the electromagnetic form factors is given. The second moments of GPDs and the corresponding gravimagnetic form factors are obtained and discussed in Secs. VI. In Secs. VII we present our calculations of the differential cross section of the real Compton scattering.
II. THE DESCRIPTIONS OF THE ELECTROMAGNETIC FORM FACTORS
The electromagnetic form factors can be represented as first moments of GPDs following from the sum rules [16] . We introduced a simple form for this t dependence [41] based on the original Gaussian form corresponding to that of the wave function of the hadron. It satisfies the conditions of nonfactorization, introduced in [18, 25] , and the condition, Eq.(23), on the power of (1 − x) n in the exponential form of the t dependence.
Let us modify the original Gaussian Ansatz in order to incorporate the observations of [18] and [42] and choose the t dependence of GPDs in the usual form [41] 
with
with p 1 = 2, p 2 = 0.4 ÷ 0.5 and x 0 ≈ 0. In this case, the functions f q (x) are independent of the flavor of quarks. The additional function g q e (x) was taken from the corresponding work [25] in the form (1 − x) eq with e u = 1.52 for the u quark and e d = 0.31 for the d quark. With this form and PDFs obtained in [40] , we get the qualitatively good descriptions of the electromagnetic form factors of the proton and neutron [41] . Now, first we take this variant as the basic form and try to describe the electromagnetic form factors of nucleons with different PDF sets by quantitatively using the standard fitting procedure. Then we expand this form of f q (x) to a more complicated form which can have the parameters with the flavor dependence,
As the result, the GPD functions will be
with now e u and e d being the free fitting parameters. According to the normalization of the Sachs form factors, we calculate N d and N u to obtain the anomalous magnetic moments of the quarks k u = 1.673,
Here the parameters for the d quark z 
III. THE SETS OF PDFS AND EXPERIMENTAL DATA OF THE NUCLEON FORM FACTORS
The PDF sets of the different Collaborations (see Table  1 ) have the common form
where the basic part g q 1 (x) has the same form for all the sets which give the rough presentation at small and large x. The second part g 2 (x) inputs some corrections to the basic form and has different forms,
in [40, [43] [44] [45] , [46] , and with the additional power of x in [47] ,
or with the free power of x [48] ,
Some more complicated form with the exponential dependence was used in [49] ,
and in power form in [50] ,
and with slightly different form in [51] ,
The PDF sets are determined from the inelastic processes in some bounded region of x. However, to obtain the form factors, we have to integrate over x in the whole range 0 ÷ 1. Hence, the behavior of PDFs, when x → 0 or x → 1, can impact the form of the calculated form factors.
IV. ANALYSIS AND RESULTS
We analyzed the PDF sets in five cases: first, with minimum free parameters and flavor independence f (x, t) Eq.(26) (basic variant), as was made in [41] , and then with an increase in the number of free parameters (a) free p 1 (both u and d quarks have the same power), (b) fixed p 1 and made as free z 1 (the u quarks correspond to the basic variant and d quark has the free power dependence), (c) made free p 1 and z 1 (both quarks have the independent power dependence), (d) using free p 1 , z 1 and z 2 (the slopes of the u and d quarks can be different). The last two variants already have a small difference in χ 2 for most variants of PDFs, as can be seen in Table 3  ( Coulomb 6 and 7) . So including extra free parameters leads to small decreasing of χ 2 and does not give new information about the properties of PDFs. We research also the case with the supplementary term of x in f (x) in the form z 3 x (1 − x) . The results are shown in the last column of Table 3 . We can see that this variant does not give additional useful information about the PDF sets.
The PDF sets were taken as 24 variants in different works with taking into account the leading order (LO), next leading order (NLO) and next-next leading order NNLO) in α s of QCD ( Table 1 ). The experimental data on the electromagnetic form factors were represented by 446 experimental points.
The whole sets of the experimental data are presented in Table 2 . We include both compilations of the experimental data [53] and [54] . The sets of the data have various corrections and the different methods taking into account the systematical errors. So we take into account only the statistical errors. Of course, we obtain sufficiently large χ 2 i . However, we are interested in the difference between χ 2 obtained with the different PDF sets and the number of free parameters.
In the final variant, most of the PDF sets gave approximately the same χ 2 (Table 3) . On this background of PDFs, one variant of GP08d [47] and all variants of O12 [45] are essentially different and have large χ 2 . In the last row of Table 3 , we show the calculation of the MRST02 [40] with the fixed parameters used by [25] and by us [41] . In this case χ 2 , is two times larger, but, on the whole, it confirms our qualitative model. The best descriptions were obtained with the PDF sets ABKM09 [50] and JR08 [46] . In this case, all 6 variants of the t dependence gave a very close size of χ 2 . Also, we obtained a good description with the PDF sets ABM12 [51] and KKT12 [48] . It is interesting to note that the good result was obtained with the sufficiently old PDF sets MRST02 [40] and MRST01 [44] .
In most part, the best descriptions of the electromagnetic nucleon form factors were given by PDFs with the non-power forms of g The impact of the difference forms of PDFs will be seen, maybe, in the description of the separate form factors. It is worth noting, that the different PDF sets gave the similar descriptions in the proton form factors and a large difference in the description of the neutron form factors (see Fig.2, Fig.3, Fig.4 for the proton case and Fig. 6 , Fig. 7 for the neutron case). Probably, just the neutron data, in most part, lead to an essentially better description of the polarization data on the electromagnetic form factors.
In our qualitative model we showed that the descriptions of the experimental data, related with the Rosenbluth and polarization methods, can be obtained by changing the slopes of the t dependence of the u and d quarks. In the present analysis all PDF sets led to the polarization case. Some difference was obtained only at large momentum transfer.
In Table 4 , the values of the parameters of the basic variant are presented. Except some separate PDF sets, the slopes of H and E have the mean value 0.55 and 0.6, respectively. As shown in our previous work [41] , it is related with the Polarization variant of the obtained form factors. The Rosenbluth variant requires a large difference in these slopes. The value of the power x in f q (x) equals approximately 0.4. We can see that the difference of PDFs incoming in E is distinguished, in most part, by the form of u-quark. It has the additional factor (1 − x)
eu with e u ∼ 2. Some PDF sets gave the large χ 2 , especially one variant of GJR07 [52] and one variant of GP08 [47] . If in last case we think it is the result of the Log-Log approximation; in the case of [52] it is, maybe, the result of some misprint of the printed parameters.
The number of the parameters of the variant IV (with 4 additional free parameters) is given in Table 5 . If in the previous case the power of (1 − x) in f (x) was fixed by p 1 = 2, now its value does not go out far. The arithmetic mean value over all 24 variants of PDFsp 1 = 1.91. In the best variants it is slightly above 2. In some other case it is less but, very likely, it reflects some attempt to improve the x dependence of PDFs. The power of x has arithmetic mean valuep 2 = 0.39. It coincides with the value in the previous (basic) case. The arithmetic mean of the slopes of H and E is 0.58 and 0.72. It is slightly above the previous case but again they do not strongly differ from each other. The large difference between variants I and IV comes from e u and e d . Now e u decreases essentially and e d increases in absolute value. The coefficient z 1 , reflecting the flavor dependence of the power x, differs from unity. It is related with the exchange value of e u and e d . However, the next flavor dependence z 2 , which reflects the flavor dependence of the slopes GPDs, rest, on the average, near unity. It is interesting that in the last variant Mrst02R4 with fixed e u and e d we obtained the values of both parameters z 1 and z 2 near unity.
In Fig.1 , it can be seen that the basic variant with minimum free parameters leads to a better description of the t dependence of the data of the Dirac form factor F 1 (t). In this case, PDFs CJ12a, which gave one of the worst χ 2 in the descriptions of all experimental data, gave the best description of F p 1 (t). Note that the data on Fig.1 are related to the Rosenbluth method. Hence, it is very likely that these data are in contradiction with other data.
The description of the electric form factor G E (t) is good in both variants (the basic (I) and with 4 additional free parameters (IV)) (see Fig.2 ). In this figure, we can see that the difference between PDFs occurs only in the region of t ≈ 0.5 GeV 2 and −t ∼ 6 ÷ 7 GeV 2 . The description of the magnetic form factor G M (t) is good in all variants, especially with 4 additional parameters in the whole region of momentum transfer (Fig. 3c) . The basic variant also gave a good description at small t ( Fig.  3a) and not a large difference at large t (Fig. 3b) . Note that the best PDF ABKM09 (the low curve of Fig.3b ) gave the maximum slope of G p M and GP08 PDFs gave the minimal slope (upper curve of Fig.3b) . As the result, we can see that the ratio R p = µGE(t)/G M (t) for the proton describes well all existing polarization data. Some difference occurs at small t and −t > 6 GeV 2 for the basic variant (I). Such a difference practically disappears for the (IV) variant (see Fig.4c ). Note that the PDFs ABKM09 in the gave the medium result at small and large t (Fig. 4a and Fig. 4b ). The PDFs GP08 gave the minimal result at small and large t and the maximal value was given the PDFs MRST09. In Fig. 5 , we show the difference between variant I and IV for the ratio R p for the different PDFs. It confirms our χ 2 results. It can be seen that the difference is small up to −t = 4 GeV 2 for all PDFs, especially for ABKM09 and MRST02. At large t the difference grows fast especially for the PDF GP08 (upper curve on Fig. 5b ) and PDFs O12 (low curve on Fig.5b) .
For the neutron form factors, which were obtained with the same parameters as for the proton case using the isotopic symmetry, we obtained a larger difference for the PDF sets. Farther, we will show only the results for variant IV (with four additional free parameters). It should be noted that the experimental data for neutron form factors are obtained, in most part, from the deuteron or Helium target. It may lead to an increase in the uncertanty at large t, as we do not know exactly the wave functions of the light nuclei at large t.
The electric form factor of the neutron G n E (t) describes well all PDFs, except GP08L and GP08c (upper curves on Fig. 6 ). At small t the minimal values were given by PDFs O12C and maximal values PDFs ABKM09 which gave the medium value at large t. The magnetic form factor G n M (t) has a larger difference for PDF (Fig.7) . The large value is obtained with PDF GP08a and GP08c and minimal values with PDFs O12a and O12c. Hence, the ratio R n (t) = µ n G n E /G n M has a large difference already after −t > 2 GeV 2 (Fig.8) . The upper curves present the calculations with GP08a and GP08c. The lower curves correspond to the calculations with the PDFs O12c. As usual, in most part, the calculations with PDFs ABKM09 are in the mid-position. We see that the slope of the ratio R n (t) decreases at large t for most PDF sets.
In Fig. 9 , the ratio R
given. The ratio has a small difference for different PDFs up to −t = 2 GeV 2 and then this difference grows. The decreasing ratio with t is less for the PDFs GP08a and GP08c and larger for PDFs O12a and O12c. The t dependence of the Dirac and Pauli form factors of the proton and neutron are shown in Fig. 10 . The Dirac form factor has the same slope at large t for the proton and neutron cases and for different PDF sets (Fig.10a) . All PDF sets lead to approximately the same t dependence for the proton Pauli form factor up to large t ∼ 15 GeV 2 . The neutron Pauli form factors decrease slightly faster and have a wider region for different PDF sets. The faster decreasing is due to PDFs O12A and O12C, and low decreasing is given by PDFs MRST02.
V. FLAVOR DEPENDENCE OF GPDS
Let us examine separate contributions of the u and d quarks to the electromagnetic form factors in our model of the t-dependence of GPDs. In the basic variant I, all flavor dependence comes only from the difference of the coefficients e u and e d , Eq.(29), in PDFs incoming in E(x, t). The coefficient e d is small and changing near zero for most PDFs. In these cases PDFs sets used nonpower forms of g q 2 (x). The PDFs, which used the stan-
dard Eq.(32) and Eq.(33), have the large negative size of e d and lead to the large χ 2 . The coefficient e u in this case is positive and large 1.5 < e u < 2.5. Hence, the d-distribution in E(x, t) is, in most part, approximately the same as the d-distribution in H(x, t). In the case of the additional free parameters (case IV, Table 5 ), the the coefficient e d increases up to −2 but the coefficient In Fig.11 , the obtained t dependence of
2 (t) of the u and d quark contributions to the form factors at small t (Fig. 11a) and at large t (Fig.11b) are presented. The dashed lines on these figures reproduce the d quark contribution and the hard lines reproduce the u quark contribution. The contribution of the d quark exceeds the contribution of the u quark up to −t = 2.5 GeV 2 (  Fig. 11a) . At larger momentum transfer the contribution of the u quark exceeds the contribution of the d quark, except the two cases of PDFs. First, an essentially different picture is given by PDFs GP08a. In this case, the contribution of the d quark exceeds the contribution of the u quark in the whole region of momentum transfer (upper dashed line with mark (x) for the d quark and the low hard line with marks (x) for the u quark in Fig. 11 ). For PDFs MRST02 the contribution of the u quark has the minimum value, compared with others, at −t = 2 GeV 2 and exceeds the d quark contribution only after −t = 20 GeV 2 . The minimum d contribution is obtained with PDFs O12 and MRST09a (low dashed curves in Fig. 11b ). Close to these cases PDFs ABKM09 give the d contribution (thick long dashed curve in Fig. 11b) . In all cases, we see the same behavior of the u and d quark contribution at large momentum transfer. The slopes of all curves are practically the same.
We obtain a remarkable picture for the ratio of the contributions of the u and d quarks to Dirac and Pauli form factors (Fig. 12) . Again, we see a very different behavior for PDFs GP08a (upper lines in Fig. 12a and 12b) . Other PDFs give a similar behavior. The PDFs O12 and MRST09a (low dashed curves in Fig. 12a,b) give the fastest decrease, and the PDFs JR08 and GJR07 less decrease in the ratio of the d and u quarks. It is interesting that this ratio of the contributions of the u and d quarks to the Dirac and Pauli form factors has the same relative behavior of the different PDFs. The order of the curves practically repeats the Dirac and Pauli form factors. Of course, the ratio for the Pauli form factor less decreases at large momentum transfer than the ratio for the Dirac form factor.
FIG. 12:
The ratio of the u and d quarks form factors F1(t) (top) and F2(t) (bottom panel) at large momentum transfer.
VI. GRAVITATIONAL FORM FACTORS
Taking the matrix elements of energy-momentum tensor T µν instead of the electromagnetic current J µ [16, 81, 82] 
one can obtain the gravitational form factors of quarks which are related to the second moments of GPDs
For ξ = 0 one has
. (40) FIG. 13: Gravimagnetic form factor A(t).
FIG. 14: Gravimagnetic form factor B(t).
Our results for A u+d (t) are shown in Fig.13 . Our GPDs with different PDFs lead to the same t dependence of A u+d (t). At t = 0 these contributions equal A(t = 0) ≈ 0.45.
The corresponding calculations for B q (t) are shown in Figs. 14. In this case, we have the difference at t = 0 and some difference in the t dependence already at small momentum transfer. The PDFs O12a give the large values (upper curve in Fig.14) and PDFs GP8NNL gave the lower values (low curve in Fig.14) . Others concentrated in two clusters. One gave B grav (t = 0) = −0.15 (the PDFs JR8a, MRST09a, MRST09b, GJR07b, and second gave B grav (t = 0) = −0.11 the PDFs ABKM09, ABM12, KKT12A, MRST02. In our previous work [41] , we obtained B grav (t = 0) = −0.05 that is close to the zero value. That is a sort of compensation for the u and d quarks supporting the conjecture [83, 84] about the validity of the Equivalence Principle separately for quarks and gluons.
Note that nonperturbative analysis within the framework of the lattice OCD indicates that the net quark contribution to the anomalous gravimagnetic moment B u+d (0) is close to zero [85, 86] . Now, our results contradict this conclusion. Probably, it points out the important contribution of the gluon part.
VII. THE COMPTON CROSS SECTIONS
The processes of the wide angle Compton scattering γ * p → γp gave the possibility to study the complicated hadronic dynamics in hard exclusive processes [87] . There are two processes -the deeply virtual Compton scattering (DVCS) (in this case the initial photon is highly virtual while the final photon is real and the effective masses of photons are different) and the real Compton scattering (RCS) (with both photons being real and equal). Large virtuality of the initial photon is sufficient for making the handbag diagram dominant [17, 88] . The GPDs in this case have the large dependence on ξ. In the case of the RCS the GPDs have ξ = 0. Hence, we can use our ansatz for the t and x dependence of the GPDs and calculate the corresponding cross sections.
Our calculations are based on the works [18, 89] and [29] . The differential cross section for that reaction can be written as
where R V ((t), R T (t), R A (t) are the form factors given by the 1/x moments of corresponding GPDs H q (x, t), E q (x, t),H q (x, t) . The last is related with the axial form factors. As noted in [29] , this factorization, which bears some similarity to the handbag factorization of DVCS, is formulated in a symmetric frame where the skewness ξ = 0. For H q (x, t), E q (x, t) we used the PDFs obtained from the works [46, 48, 50, 51] with the parameters are presented in Table 5 , obtained in our fitting procedure of the description of proton and neutron electromagnetic form factors. ForH q (x, t) we take ∆q in the form
with the parameters are determined in [90] . Our calculations of R i on the whole, correspond the calculations [29] , but the integrals with our Ansatz of the t dependence of GPDs do not divergence at momentum transfer −t > 2 GeV 2 . In the work [29] they presented R i beginning from −t = 4 GeV 2 . Note that the last term in Eq.(42) has the small coefficient and its impact on the differential cross sections of RCS is very small (from 2% at small t and up to 10% at large momentum transfer). It is essentially less than theoretical indeterminacy.
Our calculations of the differential cross sections of RCS are shown in Fig.15 at three energies s = 9.8, 10.92 and 20. Obviously, the calculations have sufficiently good coincidence with the existing experimental data and in whole coincides with calculations [29] . The behavior of the experimental data at s = 9.8 GeV 2 and large t is probably connected with the kinematical property when −t → s. Probably, it is necessary to take into account the next NLO terms [87] .
VIII. CONCLUSIONS
The complex analysis of the corresponding description of the electromagnetic form factors of the proton and neutron by the different PDF sets (24 cases) was carried out . These PDFs include the leading order (LO), next leading order (NLO) and next-next leading order (NNLO) determination of the parton distribution functions. They used the different forms of the x dependence of PDFs, eqs. (31 -37) . The analysis was carried out with different forms of the t dependence of GPDs. The minimum number of free parameters was six and maximum were ten. We found that the best description was given by PDFs [50] . In this case, the increase in the number of the free parameters leads to a small decrease in χ 2 . It means that the x dependence of PDFs corresponds sufficiently well to the u and d distributions in the nucleon to reproduce the electromagnetic form factors. Note that these PDFs used the special power x dependence of PDFs. The other PDFs [40, 46, 48, 51, 52 ] also a similar behavior as [50] and have a small change in χ 2 with increasing number of the free parameters and lead to good descriptions with minimum free parameters. Note, it is remarkable that old PDFs [40] are in this list too. Practically in all our calculations PDFs [50] gave the medium result between other PDFs. This confirms the result the minimum of χ 2 obtained with the minimum of number of free parameters. We did not find a visible difference between PDFs with a different order. This is in accord with the conclusion of paper [92] that the theoretical uncertainty of PDFs exceeds the uncertainty of the perturbative series.
In the final analyses, we found that all PDFs in the simultaneous description of the proton and neutron electromagnetic form factors led to the "polarization" case of the t-dependence of the form factors.
The flavor dependence in these cases, in most part, comes from the spin dependence part of PDFs. We obtained good descriptions of the electric and magnetic form factors of the proton and neutron simultaneously. We found that different PDFs gave almost the same descriptions of the proton form factors at small momentum transfer. The difference appears only at large t. Our calculations of the u and d quark contributions show the same t dependence at large t.
All PDFs gave approximately the same size and the t-dependence of the gravitation form factors A(t) as the second moment of the GPDs. The size of the gravimagnetic form factor B(t = 0) differs from zero. The PDFs [50] gave B grav. (t = 0) = −0.12. It is above the result obtained by us in the qualitative description of the nucleon form factor [41] which was B grav. (t = 0) = −0.05. Hence, this may indicate on the important contribution of the gluon part.
